Wolff-Parkinson-White Syndrome
To the Editor:
We wish to comment on the interesting paper by Dr. H. J. J. Wellens and his colleagues (Circulation 43: 99, 1971 ), who have contributed so much to our current understanding of the Wolff-Parkinson-White (WPW) syndrome.
The many theories proposed to explain the WPW syndrome may be considered in three groups: (1) those based on an anatomic AV (atrioventricular) connection in an anomalous location, (2) those based on malfunction of the normally located conduction system, and (3) combination theories in which anomalous connections join the normal conduction system, or both anomalous connections and malfunction of the conduction system are utilized.
Recent investigations employing intracardiae electrograms have provided strong evidence favoring more than one theoretical explanation even for WPW cases conventionally classified as being the same; e.g., type A or B of the WPW syndrome may be produced in more than one way. Other observations, such as concomitant changes in P waves and QRS complexes, multiple supraventricular arrhythmias and ectopic beats, and a positive correlation between P-R interval duration of the same patient during normal and WPW conduction, also suggest heterogeneous rather than uniform causes for the disorder. These possibilities of multiple mechanisms are especially important now as the syndrome becomes a potential target for corrective surgery. Even if there is no "specialized" atrial conduction, the relative distance of the stimulus site from the normal conduction system and from any postulated anomalous connections must influence the nature of the response by the lheart. Not only is this relative distance important, but in human experimental observations with catheter electrodes it is difficult, if at all possible, to have the stimulus site remain the same.
In one case the authors explained a ventricuilar echo on the basis of longitudinal dissociation in the AV junctional region; but if such dissociation is used for this one purpose, could it not equallv logically be used as an alternative explanationi (to lateral AV connections) for other electrophvsiologic abnormalities, including the preexcitationi itself as well as the reentrant tachyeardias?
Observations from the laboratorv of these authors have conisistentlv been 1. In our opinion this syndrome can be the result of several possibilities, summarized in our article "Pre-excitation revisited."3 The heterogenous rather than uniform causes of this syndrome were stated explicitly in this article.
2. There is no acceptable electrophysiologic evidence presently available to convince us that malfunction of the normally located conduction system can give rise to a WPW complex. Nor do we think that there is electrophysiologic proof that the direction of input of the impulse from the atrium into the AV conduction system determines the spread of excitation through the ventricular conduction system. This is in contrast to the spread of excitation in the isolated rabbit AV junction.5 As for the ventricular conduction system, we referred in our present paper to several articles and to our own experiments in patients with atrial septal defects. In our patients, without the preexcitation syndrome, we never found any differences in QRS-complex configurations in many leads, after right and left atrial stimulation from many endocardial atrial sites, during the standardized procedure.
3. We used "Kent bundle" for semantic reasons and because of its brevity. For us it simply means an AV connection lateral to the normal AV conduction system, not implying a fixed anatomic location. We agree this is not the bundle described by Kent (and which in the hearts he examined may not even have been present6). It is a generalization, which may, therefore, be correctly criticized on historical grounds.
We do not know (and never said we did) the exact location of the anomalous AV connection in patients with WPW, type A. We have postulated in one of our patients a location at the posterior basal part of the ventricular septum.3 Our results obtained during surgery will be published soon. In our present paper we stated that only left atrial premature beats influenced the time relations Circulation, Volume XLIII, March 1971 during the tachycardia and offered the possibility that this could mean a location of the anomalous AV connection close to the AV junction. It is likely that the anomalous AV connections differ in conduction velocity and refractoriness, just as in distance to the AV junction. This is supported by the different frequencies found among our patients during their tachycardias. It is obviously impossible to be accurately informed about the exact proximity of our stimulating electrode to normal and abnormal AV conduction system. It is not surprising, therefore, that no uniform results were obtained in all five patients. The location of the anomalous bundle could be solved by electrophysiologic studies during surgery or of an isolated heart with WPW, type A, and, quoting Hudson, "not by looking at it," however experienced one might be.7
4. As we have said under point 2, we did not find evidence in the intact heart that the direction of input into the AV junction influences the spread of excitation through the ventricular conduction system. Therefore, at present, we do not think that the presence or absence of specialized conduction in the atria is relevant to the configuration of the WPW complex.
5. We favoured the explanation given for the initiation of tachyeardias in patient B because both ways of initiation resulted in tachyeardias of exactly the same frequency, suggesting identical tachycardia pathways. 
